Objective: To identify frequently reported prescription medications and supplements among couples planning pregnancy because there is a lack of descriptive information on these agents in women and men who are trying to conceive. Methods: Five hundred one couples enrolled in the Longitudinal Study of Infertility and the Environment, which took place between 2005 and 2009. Participants reported prescription medications as well as prescription and over-the-counter supplements used through interviews at study enrollment and through daily dairies during the 12-month follow-up. We identified prescription medications and supplements prospectively reported by 1% of women and men at baseline and from daily journal information grouped into 3-month preconception follow-up intervals while couples tried for pregnancy. Results: The 5 most reported prescription medications among women were levothyroxine (5.8%), cetirizine (2.6%), fluticasone (2.4%), escitalopram (1.8%), and fluoxetine (1.8%) and for men were lisinopril (2.0%), mometasone (2.0%), fexofenadine (1.8%), atorvastatin (1.6%), and montelukast (1.6%). The most reported supplements were multivitamins (63.3%, 43.5%) and fish oil (13.2%, 9.4%) for women and men, respectively, and prenatal vitamins (22.0%) for women. For women during the first 3 months of follow-up, prenatal vitamins (6.0%) and antibiotics (1.2%-2.6%) were among the most frequently started medications. During the next 3 months, clomiphene (4.5%) was the most frequently initiated medication. Conclusions: Couples trying for pregnancy reported a variety of prescription medications and supplements, and they differed by gender. Preconception guidance should address medication and supplement use to avoid potential exposures associated with adverse reproductive and perinatal outcomes.
Introduction
Certain medications and supplements may affect female fecundity, male fecundity, or adverse pregnancy outcomes. [1] [2] [3] [4] [5] [6] Although medication and supplement use is common in the United States among women of childbearing ages and adult men, 7, 8 little is known about which medications and supplements are used by people trying to conceive.
Preconception counseling provides an opportunity to promote healthy behaviors and optimize medication use with the goal of preventing adverse reproductive and perinatal outcomes. 9, 10 The Food and Drug Administration's 2015 Pregnancy and Lactation Labeling Rule, 11 which requires drug labels to include a new subsection on infertility related to the drug, and the lack of guidance regarding the impact of specific medications/supplements on fertility in the Center for Disease Control and Prevention's preconception guidelines, 12 underscores the public's need for information on the impact of medications and supplements on fertility. Knowing which medications and supplements are frequently reported by couples trying to conceive is important for guiding research on the impact of these exposures on fecundity. Furthermore, it is important to characterize the agents being used during sensitive windows as a step toward developing research on adverse perinatal outcomes to inform preconception guidance.
To our knowledge, there are no previous studies that prospectively describe medication and supplement utilization exclusively in men planning a pregnancy or in women planning a pregnancy. Descriptive information on medication and supplement use is available for nonpregnant women of reproductive ages, [13] [14] [15] [16] although prevalence estimates cannot necessarily be generalized to the minority of women in this group who are planning a pregnancy. Furthermore, information on medication and supplement utilization in the months before pregnancy is available from women who went on to have pregnancies but does not address usage in women who did not conceive. 13, [17] [18] [19] [20] [21] [22] Given the absence of data on medications and supplements used by couples planning pregnancy, the objective of this prospective study was to identify the most frequently reported prescription medications and supplements by a cohort of couples planning pregnancy.
Methods

Design and Study Population
The data are from the Longitudinal Study of Infertility and the Environment (LIFE), which has been described in detail elsewhere. 23 This prospective cohort study was conducted between 2005 and 2009 and enrolled couples discontinuing contraception to become pregnant. Couples were sampled from 16 counties in Michigan or Texas. The eligibility criteria were couples in a committed relationship, women aged 18 to 40 years and men aged at least 18 years, able to communicate in English or Spanish, menstrual cycles between 21 and 42 days, no hormonal contraceptive injections in the past year, no physiciandiagnosed infertility or sterility, planning a pregnancy, and off contraception less than 2 months. The 501 couples who enrolled in the study were followed up until a recognized pregnancy occurred, up to 12 months of attempting pregnancy, or withdrawal from the study (n ¼ 100). Human subject's approval was granted and all couples provided informed consent. Secondary use of the data for the current study was approved by the institutional review board of University of California, San Diego.
Data Collection
Each partner participated, separately, in an in-person interview at enrollment to provide information on demographics, health, and reproductive history. Also, information was obtained on baseline prescription medications and supplements. Specifically, participants were asked, "Are you currently taking any prescription medications, including prescription vitamins?" Then they were asked to list the names of these prescriptions. During the baseline interview, participants were asked to provide bottles for all medications they were taking to help verify usage whenever possible. Additionally, participants were asked, "In the past 3 months, did you take any of the following supplements more than once a week?" Participants then responded yes or no to 9 supplements, including multivitamins, and were asked to specify the names of any other supplement use. Information on supplements was combined with information on prescription vitamins.
To establish time to pregnancy, women used the Clearblue home fertility monitor (SPD Swiss Precision Diagnostics GmbH, Switzerland), for timing intercourse with ovulation, and the Clearblue digital home pregnancy test, which can detect 25 mIU/mL human chorionic gonadotropin (hCG). 24 Because certain tetracycline antibiotics can give false fertility monitor results, couples were asked to log the type and date of any prescription medication use while trying for pregnancy in standardized daily journals either online or in hard copy. Specifically, there was a standard open-ended prompt in the daily journal asking if any prescription medications were started, and if medications were started, participants were instructed to list the medications. This daily journal information was used to assess medications initiated during the preconception followup.
Analysis
We reported frequencies and means of cohort demographics, lifestyle factors, and comorbidities, by partner, and time to pregnancy. We identified prescription medications and supplements reported by at least 1% of women and men, separately, at baseline. We also identified prescription medications initiated by at least 1% of women and men, separately, during the 3-month preconception follow-up intervals using the information from daily journals. We presented the percentage of women and men who reported each of these medications and supplements. In the follow-up analysis, couples who had a recognized pregnancy or withdrew from the study during a 3-month followup interval were excluded from the subsequent interval. Participants could initiate the same medication in different follow-up intervals. We also presented the number of women and men who reported using any medications and supplements reported by at least 1% of women and men, respectively.
Results
Cohort Characteristics
The mean age was 30 years for women (standard deviation 4.1 years) and 32 years (standard deviation 4.9 years) for men ( Table 1 ). The majority of participants were non-Hispanic white (81.2% for women and 82.2% for men), had a college education or higher (75.6% for women and 62.1% for men), and were overweight or obese (53.1% for women and 79.6% for men). In the 12 months before baseline, 16.4% of women and 23.8% of men smoked, and 5.6% of women and 23.1% of men reported having 4 to 5 alcoholic drinks or more on a typical occasion. At baseline, 4.0% of women and 10.4% of men reported high blood pressure and 8.2% of women and 15.6% of men reported high cholesterol. Among women, 7.8% reported having hypothyroidism, 8.0% reported having a mood disorder, and 7.6% reported having anxiety; 2.8% had more than 1 of these 3 underlying comorbidities. The majority of couples had an hCG-recognized pregnancy within the study period (69.3%).
Baseline Prescription Medications and Supplements
At the time of the baseline interview, 48.1% of women and 32.3% of men reported using any prescription medication or prescription vitamin. For women, the 5 most reported prescription medications were (in descending order) levothyroxine (5.8%) indicated for hypothyroidism, cetirizine (2.6%; an antihistamine), fluticasone (2.4%; an inhaled or intranasal corticosteroid), escitalopram (1.8%) and fluoxetine (1.8%), both selective serotonin reuptake inhibitor antidepressants, and metformin (1.8%), an oral antidiabetic agent ( Table 2 ). The top 5 prescription medications reported by men were (in descending order): lisinopril (2.0%; an angiotensin-converting enzyme inhibitor antihypertensive), mometasone (2.0%; a corticosteroid), fexofenadine (1.8%; an antihistamine), atorvastatin (1.6%; a statin cholesterol-lowering medication), and montelukast (1.6%; a leukotriene receptor antagonist asthma medication). A total of 116 women (23.2%) reported using at least 1 of the 18 medications reported by at least 1% of women at baseline and 31 (6.2%) reported using more than 1 at baseline. There were 88 men (17.6%) who reported using at least 1 of the 20 medications reported by at least 1% of men at baseline and 35 (7.0%) reported using more than 1 at baseline.
Multivitamins (63.3% for women and 43.5% for men) were the most frequently reported supplement at baseline (Table 3) . Furthermore, prenatal vitamins with or without docosahexaenoic acid were reported by 22.0%. At baseline, 376 (75.0%) women reported using prenatal vitamins, multivitamins, or folic acid supplements. Of 6 supplements from the structured interview (fish oil, protein shakes, creatine, echinacea, St John's wort, and ginkgo biloba), 21.2% of women and 20.0% of men reported using at least 1 and 4.2% of women and 5.8% of men reported using more than 1 of these supplements at baseline.
Preconception Follow-Up
For women during the first 3 months of preconception followup, prenatal vitamins (6.0%), hydrocodone with acetaminophen (2.6%), and several antibiotics (1.2%-2.6%) were among the most frequently started agents (Table 4) . For women who did not have a recognized pregnancy and did not withdraw from the study in the first 3 months, medications that may be used in fertility treatment, including clomiphene (4.5%), medroxyprogesterone (3.0%), and progesterone (2.6%), as well as azithromycin (3.0%; an antibiotic), were among the most frequently initiated medications in the next 3 months. For the 86 women who were not censored in the first 9 months, 8.1% started clomiphene in the final 3 months of follow-up. For men during the first 3 months of preconception followup, several antibiotics (1.0%-2.0%) and hydrocodone with acetaminophen (1.2%) were among the most frequently initiated medications. For the other follow-up intervals, less than 1% of men initiated any 1 medication.
Discussion
To our knowledge, this is the first study to report the types of prescription medications and supplements being used by couples trying for pregnancy. Given that approximately 20% of women and men used at least 1 of the frequently reported medications at baseline and more than 7% used 2 or more of these medications, preconception guidance should address usage to avoid potential exposures associated with adverse outcomes. 12, 25 Research focused on the potential impact of commonly used medications on fecundity and adverse perinatal outcomes is needed to better inform preconception guidance.
Allergy and asthma medications were among the most frequently reported medications by both men and women. Hypothyroid medication and antidepressants were the most frequently reported medications by women, whereas antihypertensive and cholesterol-lowering medications were the most frequently reported medications by men. These medications are also among the most commonly used medications in the general population for similarly aged individuals. 7 Differences in the most reported medications by gender reflect different underlying diagnoses. Hypothyroidism and mood and anxiety disorders were reported in approximately 8% of women and were far less common in men, whereas high blood pressure and high cholesterol were more common in men. Multivitamins, fish oil, protein shakes, echinacea, and vitamin C were the most frequently reported supplements for both women and men, as well as prenatal vitamins and calcium supplements for women.
Given its continual usage while trying for pregnancy, the daily journals captured several medications that are typically used on a short-term basis including antibiotics and analgesics. Agents that may be used in fertility treatments were frequently initiated in women. Infertility is typically diagnosed after 12 months of unprotected intercourse without conception or after 6 months if the female partner is older than 35 years. In this cohort, 17 women reported that they initiated clomiphene before 6 months of study follow-up. Although we do not know the circumstances under which these mediations were used, clomiphene may be indicated for anovulatory infertility.
Levothyroxine, the treatment for hypothyroidism, and metformin, an oral antihyperglycemic agent, were top medications among women at baseline. These medications may be prescribed to increase fertility under certain circumstances 26, 27 ; however, we do not know participants' indications for these medications. Hypothyroidism impacts female fertility, 28 and levothyroxine may be prescribed in infertile women who have subclinical hypothyroidism. 26 Metformin increases the probability of clinical pregnancy in women with polycystic ovary syndrome. 27 We assumed that couples taking fertility medications would have been excluded from the study, as they would have been diagnosed as experiencing infertility. We think it is an important observation to find some women using fertility agents without a formal infertility evaluation (at least as reported to the study), and we do not have information as to how such prescriptions were obtained.
There is relatively little information on the impact of the other frequently reported medications and supplements on fecundity. Most of this literature focuses on animal models and human semen parameters. Studies on the impact of antidepressant use on fecundity in women and men and on pregnancy loss are inconclusive because of potential confounding by depression, depression severity, or factors associated with depression. Selective serotonin reuptake inhibitor antidepressants are associated with sexual dysfunction in both women and men 29 and may decrease male fecundity by impacting semen parameters. 30 A prospective cohort study reported that antidepressant use among women during a particular menstrual cycle is associated with reduced probability of conceiving. 3 Antidepressants are also associated with miscarriage in some but not all studies, 5, 31, 32 and any substantial increased risk of birth defects overall or cardiac birth defects, in particular, associated with selective serotonin reuptake inhibitors has been ruled out by recent studies. 21, 33 Many antihypertensives are associated with sexual dysfunction, and animal models have suggested a Excludes couples who were censored due to pregnancy or withdrawal from the study before the start of the interval.
link between several classes of antihypertensives and male infertility. 34 Animal models suggest that statins may have an adverse effect on female fertility 35 and atorvastatin is associated with changes in semen parameters. 36 However, no studies have assessed the association between statin use and human fecundity. Although some animal data suggested that statins may be teratogenic, recent observational data do not demonstrate an increased risk of birth defects following first-trimester statin use. 37 There are no studies of methylphenidate and fecundity in humans, although chronic administration of the medication to male mice reduces fecundity. 38 Both women and men may use supplements with the intention of enhancing fertility, despite the lack of robust evidence to support a benefit. 39, 40 Multivitamin use in women has been associated with increased fecundity, 41 and the LIFE study previously reported that both male and female preconception adherence to daily vitamin intake was associated with reduced pregnancy loss. 42 However, multivitamin and prenatal formulations contain different types and amounts of nutrients, which make it difficult to determine the individual effects of single nutrients. 39 The US Preventive Services Task Force recommends that all women take multivitamins containing folic acid at least 1 month prior to conception to prevent neural tube defects. 43 3 out of 4 women reported using prenatal supplements, multivitamins (which were assumed to contain folic acid), or folic acid at baseline in this study of women planning pregnancy. This figure is higher than what has been reported from population-based surveys of women who had pregnancies, 44 in which up to 50% of pregnancies may be unplanned. 45, 46 This study has some limitations. First, this study relied solely on self-report of daily prescription medication and supplement use. Prompts for specific types of medications were not used, 47 and medical records were not used as an additional source for exposure information. Therefore, underreporting of medication and supplement use is a potential limitation. However, medication bottles were requested from participants at baseline to reduce reporting errors. Underreporting of use during follow-up was minimized by prospective reporting and the daily journals. Second, medication descriptive information is limited to prescriptions. Participants were not queried about over-the-counter medication information because these medications are not known to affect fertility monitor results. Third, we did not have reliable information to report duration of use or dose and we did not have information regarding the indication for medications and supplements used. Finally, the absolute number for several of the agents is small and a larger study size would have provided more robust information. Although linking these medications with outcomes is of great interest, the objective of this study is descriptive, that is, to identify the most commonly used medications/supplements in couples planning pregnancy. The next step is to evaluate the association between specific commonly used agents and time to pregnancy, although there is limited statistical power to do so in this study.
This study was conducted in response to the knowledge gap regarding medication use among couples trying to conceive. A major strength of this study is that medication use was collected prospectively and before a pregnancy outcome was known. Consequently, the possibility that couples reported medication use differently according to pregnancy status was avoided. The population-based sampling framework and that levels of drinking, 48 smoking, 48 overweight/obesity in females, 49 high blood pressure, 50 and mood disorders 51 in the LIFE study are similar to levels in individuals of childbearing ages in the United States suggest that the types of medications and supplements frequently reported in this study may generalize to couples planning pregnancy in the United States.
Information regarding the impact of frequently used agents on fertility is often limited to studies in animals or on semen parameters. Consequently, it is critical to evaluate the impact of commonly used medications and supplements on both female and male fecundity. Although the Food and Drug Administration's 2015 Pregnancy and Lactation Labeling Rule requires a new subsection on infertility related to the drug for medications approved in 2001 and later, 11 most frequently reported medications in this study were approved before 2001 and do not have this requirement. Additionally, supplements are not covered by the Pregnancy and Lactation Labeling Rule.
In this study, couples planning pregnancy reported medications in line with the most commonly used medications by similarly aged individuals in the general population. This finding highlights the need to understand the impact of these exposures on fertility and adverse perinatal outcomes and provide women, men, and clinicians with resources for preconception guidance.
